INTRODUCTION
LUNG cancer is the deadliest cancer in world. Lobectomy or surgical removal of the diseased lung lobes is the preferred option for treating lung cancer. On CT, a fissure can have a variety of appearances [1] , which makes its detection and segmentation challenging. A Snake is an energy minimizing spine guided by external constraint forces and influenced by image forces that pull it toward features such as line and edges [2] .In practice, dilations and erosions are usually employed in pairs either dilation of an image followed by the erosion of the dilated result, or image erosion followed by dilation [3] . The cad system for screening of lung cancer is developed for screening of lung cancer is developed to equal the ability of expert physicians [4] [5] .There are however no detection algorithms of the pulmonary lobes which are an important part in the detection of the pulmonary configuration in the clinical diagnosis. The segmentation itself is performed on the combined image using an interactive 3D watershed algorithm [6] which allows an iterative refinement of the results. Unfortunately, the thoracic airways are not the only obstacle for a separation of the lungs. Predominantly emphysematous lungs tend to be inflated by the excessive lung pressure originating in the disease. Takahiro [7] estimates the boundary surface between lung lobes by fitting curved surface. The fitting is performed with fuzzy control, and it searches the boundary where the density of tubular tissues is low. Image segmentation based contour models are also there. Snake is an active contour model [8] which is used extensively in computer vision and image processing applications particularly to locate the object the boundaries.. An anatomic pulmonary atlas [9] can be used to automatically segment the oblique lobar fissures. A fissure is formed when the visceral pleura of adjacent lobes contact each other with thickness on the order of 0.2 mm An image transformation called ''ridge map'' can be used for enhancing the appearance of fissures on CT.
Fig.1General anatomy of the human lungs
A curve-growing process, modeled by a Bayesian network, is described that is influenced by both the features of the ridge map and prior knowledge of the shape of the fissure [10] . The human lungs are composed of distinct anatomic compartments called lobes [11] . Since they represent functional units, the lobes have their own bronchial and vascular systems. These systems are solely connected close to the hilus, which is defined as the area where bronchi as well as the pulmonary arteries and veins enter the lungs. The unique characteristic of this scheme is the representation of fissures in the form of implicit functions using Radial Basis Functions (RBFs) [12] , capable of seamlessly interpolating "holes" in the detected fissures and smoothly extrapolating the fissure surfaces.An automatic method for the segmentation and analysis of fissures can be done based on the information provided by the segmentation and analysis of the airway and vascular trees [13] .The information is used to provide a close approximation to the fissures using the water shed transform.
PROPOSED METHODOLOGY 2.1 Preprocessing
Preprocessing is done on the CT image of lung for removal of noise. A fuzzy filter [14] can be used for the removal of noise from CT image. The filter operation involves two levels. In the first level fuzzy derivative is calculated for eight directions. The second level uses fuzzy derivative to perform smoothing along with fuzzification and defuzzification. Both levels are based on fuzzy rules. In particular, the shape of the
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Volume 51-No.9, August 2012 membership functions is adapted in accordance with the remaining noise level after each iteration, making use of the distribution of the homogeneity in the image. The fuzzy filter is found to be best while comparing with other preprocessing filters like wiener filter, median filter, since it is having high PSNR and MSE value.
Iterative Thresholding Technique
In the proposed method iterative thresholding is used. The step by step procedure is follows the first step is the choosing of initial threshold value. Here the initial threshold value is given by (255/2) =128.The gray level value of each pixel is compared with the initial threshold value in such a way that if the pixel gray value is greater than initial threshold value, the pixel gray value is replaced by 255.If the pixel gray value is less than the initial threshold value, the gray value is replaced by 0.The next step is to determine the bodyvoxelsum and nonbodyvoxel sum and the bodyvoxel count, nonbodyvoxel count is determined. The bodyvoxel mean and nonbodyvoxel mean is determined. The new threshold value is given by average of mean NonBody Voxel and mean BodyVoxel.With this new threshold value the process is repeated, the no iterations chosen here are 6.
Morphological Operation
After this extraction, initial thresholding may result in irregular lung boundaries due to lesions and bronchial trees.
To remedy this, we applied a circular morphological closing operator to the lungs image. We used a filter size of 10 × 10 pixels) to ensure smooth lung boundaries while retaining the original lung shape.
Stationary Discrete Wavelet Transform
Unlike in conventional wavelet transforms, where the resulting coefficient images are down sampled, the stationary DWT uses no down sampling. The resulting approximation and detail coefficient images thus have the same dimensions as the original images. The stationary 2-D DWT yields four sub images containing a low-pass version of the original image and three high-pass filtered images: horizontal, vertical, and diagonal. Among the four images generated from this transform (low-pass, horizontal, vertical, and diagonal), The algorithm uses the horizontal detail image for further processing because most lobar fissures appear horizontally across the fissure
Otsu's Method and Fissure Searching
The lobe segmentation algorithm then uses Otsu's method to create binary images in black and white from the horizontal detail images. Otsu's method is a thresholding technique that automatically chooses a threshold to maximize between the class variances of an image. This method results in binary images, containing continuous or semi continuous lines representing the actual fissures. To identify the actual fissure locations and curvatures, the lobe segmentation algorithm uses a fissure search technique to look for the longest continuous lines crossing the fissure regions, which signifies the actual fissures. The fissure search technique conducts pixel-by-pixel analysis and automatically places anchor points at a distance of 5 pixels apart along the identified fissures.
Interpolation and Extension
The interpolation uses pixels from the two most adjacent correct fissures for estimating the location and curvature of these incorrect fissures. Linear interpolation of the fissure pixels is sufficient to yield a good estimation. Finally, the lobe segmentation algorithm extends fissures that do not extend to vessels or edges of the lungs. The algorithm calculates an average angle for the extension of a fissure by using the last four anchor points of the fissure.
RESULTS
At first the Ct image of the lungs is subjected to preprocessing.The preprocessed image is then used for fissure analysis. The efficency of the filter is determined from the PSNR value. This ratio is often used as a quality measurement between the original and preprocessed image. The higher the PSNR, the better the quality of the preprocessed image.The Mean Square Error (MSE) and the Peak Signal to Noise Ratio (PSNR) are the two error metrics used to compare image quality.The MSE represents the cumulative squared error between the compressed and the original image, whereas PSNR represents a measure of the peak. error. The bar graph of PSNR value of different types of filters are shown here. The fuzzy filter is having highest PSNR value.
Fig 7: Bar Graph of PSNR value for different types of filter
The bar graph of MSE value of different types of filters are shown here. The fuzzy filter is having lowest MSE value.
Fig 8: Bar Graph of MSE value for different types of filter
The segmentation output by iterative thresholding is shown here (Fig 9.a) .The thresholding output and iterative thresholding output are compared with the ground truth image .Based on the comparison true positive value and false positive values are determined. True positive value represents the count that denotes the pixels (black) which are found in the ground truth image and segmented image. False positive value represents the count that denotes the pixels (White) which are found in the ground truth image and segmented image. From the results it is clear that iterative thresholding is better than thresholding. 
CONCLUSION
In conclusion, we developed a lobe segmentation algorithm for identifying lung lobes from CT images. Unlike previous segmentation methods using the bronchial tree, the lobe segmentation algorithm utilizes information from the bronchial tree without segmenting it to reduce the computation time and complexity.The fuzzy filter is used for preprocessing which is having high PSNR and low MSE In this paper, we present a segmentation algorithm using iterative thresholding and wavelet transform to segment lung lobes in isotropic CT images. The fissure regions are also analyzed for the treatment of lung cancer. Thus this work provides a preplanning for surgery.
